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Abstract of JP7142438 

PURPOSE:To inhibit adhesion of dust particles, 
which causes lowering of yield, and to allow easy 
removal of adhered dust particles in vapor phase 
by terminating a dangling bond on the rear 
surface of a substrate with a hydrogen active 
species. CONSTITUTIONiN gas containing a 
hydrogen active species is introduced through a 
nozzle 106 and while rotating a wafer 103 at 
1500-3000 r.p.m., 1 ). ultrapure water added with 
ozone (2-10ppm),2). hydrofluoric acid + hydrogen 
peroxide + pure water (0.03:1 :2),3). ammonium 
hydroxide + hydrogen peroxide + ultrapure water 
(0.05:1:5), hydrofluoric acid + ultrapure water 
(0.03:1:2), and ultrapure water are dripped 
sequentially onto the surface and rear of a wafer 
103 through a chemical nozzles 102 and 108. 
Subsequently, a gas containing a hydrogen 
species is blown through mixture gas supply 
pipes 106, 107 to the surface and the rear of the 
wafer 103 rotating at 1500 r.p.m. thus drying the 
wafer 103. 
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iz 43 n T . Sffi ir &«t£ L a IB! ± A L 

aac =k o **»«r * c <t *aat -r «%»ttB. 
> K«Mrie**iSttai: j:o**»M-r« cta*«& 

[0**3 ] aSftaatta£3tta**ft#ttl*& 
**fittae££3tt*¥ft£. MES*cDSiB3:fcB 

^ eaas c t &#ai-r-si»^iH i 2 cb 
«r^oct*«afr*»#a3CE«oft»*B. 20 

[■**.■>] tflE^fStttfxB. aa^^a/a 
COifc&ga. 

fcct^watra 3-5 » 1 * e e« 

coifc#aa. 

[»#*7 ) mmm^tt^mm. n i ^§^c<t 

S»«it-&»#8 6l;:£*0>Hc#gH. 30 
[«#ffl8] ifE«k«i&*tr»*3 0 0~4 5 or 
caa+*¥ft*#-f« 6 Sfc 
«7ICE®<DStftKa. 

< £ fe-Stt. **75?*JHfc5«?©«l«t*4tftt-C 
BSLtC t «ttft£?«a*9l 3-8 1 « 

ICE«»fti*ag. 

[ft** 1 0 ] MaB&tt®aiBC**atta**tr* 

£*aafrs»*ai ~i owntu* i aicsaro 

[«*«i2j sfcoaa^aifi-raspaaeas 
st-;5-dt. aaa?-ai»asn. iSiEit»<osiB5£ 
»fflLy>y»j>y#>Kfe**aa-r6aa«6aw 
& z.t saat-r a^aa-aaaa. 

[a*«i3j asj»»waB*aat. y>^u> 50 
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> Ka*aaa-r«aa«a. 1-11 oi> 

*ai 2(=£*©<MW|:«»SB. 

t«*ai4i aa<o*a#«fttt«*^/j:f5. aaa 
»*j»ffft*«c*#«>aa*ftaBitfc*»#«a5 

ctzimttz *m# aa 5 -r >„ 
[M#*i6] Mes#<oaa£aab. *>yy> 
y#>H«:*»a«r«a«att. a*ai~i iron 
rn*> latBaoaaaa-eaacttaafrsa 
*a 1 4 cE«o*»#aa?-f >. 
m#« 1 6 ] a>a < t t> i t?«aa« t , aaaa 

ssi o o P P baT©/fxaa»r*¥ft4. miE=s 
#aat^5?— r ©E^asaifes-ttifci&w^fti 

■r*»#ai 4stei 5tffi««*»aaa5'f >. 
imxmn] Mea«^si»±aaa. rafc»&aE 

atattfcj: £ saat-raaaa 1 6 ice*©*** 
aav-f>. 

[sg^JS 1 8 ] ttEH^na:EAaa«'>a: < t hrni 

Ea#«aicaaatt4*atbT, aaat>L<BE 
?7tt6atsti--6««*fflAfcctsaa<fr5B*a 

cw*«i9i Meaa=rsHtaaaa. we«#* 
8 ot:w±3 o o-cf-xTcoagrt-r-s^aiaAfcci 
aaa±-r«naai b~i 8(ot»-fft*»i«tE«ro 

[«*a2oj Meaa^sRtaaaa. aea^a 
8 o < cwjb2 o o'c^Twasfra^a&aAfcci 
z¥f&tT&ffi-£mi 9^E«co*»#aa7-f >. 

[aa«2i] MEaa^sa^aacis^T. we 
»#aa©a«*»ft*«¥^ttT 2 #-?aaTi«t* «fc 

^fliBELfcCt^^at-raal^Sl 6~2 OfflUfft 

^ 1 «KE««*a#aa7-f >. 
[»*«2 2] nEa«^sRaaa». HSsBiaati 

ai 6-2 i©n-fn*MflicE«w#a#aa5'r 

[«**2 3] niJE^ffl3'5i^£Kltt. fiflEa#£ 

Hes-e-^^ataLfcct^at-rstt**! 6~ 

[gg#«i2 4] Meafi^smeaaaa. wEa^ic 
aaat> u < aaawaasfctt-e-oa^saa-r** 

gSr#LfcC<t«-4$a<!:-r-5?,g*JBl fi~2 30>t>rtl 

a> 1 ajcEa<o*«»»j!i7-f >. 
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[ 0 0 0 l ] 

[S!±cDfiJffly>SM *38Wtt. **#©4i6K:flH>6 

nzmmm, *m&mmm®Rwmtom&7'( >\z 

L . ftUi ifitji < a o F>® I U n x 'J a > "5 x a ft 

m^'&y-i >izm?z>. 20 

[0002] 

CD**CDDKH£fc-3Tlr>*. K^T, :*5 
JROHKifcSXBtt. **#©4Kl8E(0«1»T*t>aB 
SIS«)-Of*5. WxJf. ■/5Xv«»IB©eU8«i 

sic* v»t . =f 5 tfi •> »j d > -5 x/v^nsicft^-r -5 £ . 
3s<Q£izb®fimm$nmff}f£tftm0>w{h&R£ 

U S£flX9&£ft/i:l5tfm<feMCDl§&. ->'J3>J- 
IC^Ji££tlfcMOS h7>yX?«y-h!6iI®« 30 

7JU*'Jtt-f h7>vX^CDH|i^b^ 
CD >^**atttt£Bg*£&ffr. 

[0 0 0 3 J XA>yS"J>^i-5^SISCDfi)clg 
fflSTtt. ft»*iB±t«SfLfc^5ttftBIR«fi;]|jtO 

>u&tfx^-*-;i-®cD|£fitJSfln. 3>*>h*-JHk 

tfX^-*-;USE»cov<?U-v 3 >HttCD#fcCD 40 

[0004] **^a. tji^s x9ix&tige$cD H?-f 

Xy?><f\ZW>T. X<"j7>(f4>iZXy 

ttnfrt>fHZd5.&7A-ixVA : &mzttmTit, zS 

$<m : mtxy?->it2n-rd2.cnmowxy ! ?>tf2 

\k\X-j=f->>J {^t>ty%>*-)-\X"j?>if) £?T^l-y 

iztiz. x*-/*x-j?><!/Vi<r><p&7i;i})\,mz£ so 
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0. 7)12. -^AiI^CDm^[n)CDX-y^>y^l*-. ffi 
jSI«5SCD&CDjiJDCDX>y^>y. HfrkD-S^-A' • X-y 

izz&, ®mmz zi s at* hsr § tiv 

[0 0 0 5] rcDj:5fc^S£l$3;-r5fciD. ft*. =ffi 
itft^^i-v^ii:^ -r*>KUN. #x 

[0 0 0 6 ] *#»SS«=/5€rl»56UTfc. B£ 

CD *=gf £ 0 «£> -f L, |h] ± L & I > £ H 'J Ifijg rt< -5 . C 
fttt, 8#8£iB0)^5fiHr5l«BTfcS. S£3B0 

x cd*t r4 £ mfeiiT * «^ * v » & c ft 6 *m c 

4Dl>D-5lea^ (^DX3>^ = *->3» 
V^fc'LfcfeCDT-* D . SffiCDzf 5 tt^S^xAW X#tt 
[0 0 0 7 ] $blc. S«=SWlcrf5 7i«W#LT^-5 

£. ^wftait^aR^^ffaja^-f >tb. •»<*£ 
^ s ti topsiirr -a . *&«#*sBj»*i5ifts ft 

T^4£. «5i£flcK«:^STLfcO. »*CDfel^ffi 
ttHlli. S*fcD^a5g§£S«:M«iI^cDSt/|N^RiP B I llc c fc4 

»DT*-5. k/XFCW/HDJ/^-/^ 

xx h Mi*-- > <f0mi&mtf&i£tz> £ ^ o wmw 

[0 0 08] 

[5gW^?*L«t5£1-^^l] *5!Wi. SftWSBS 
><r>&&£&ZTmmzm. ftiS»:*^T^ 
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«ilicll**«»u*feiiRLfcaSfl:IR*»*-r*^SI:i. 
tt¥6t t «t 0 • tH L fc£#ffi t * $?Stta £ ft ttfUt £ 
*«fWS?l£&«:'>tt< t MTU ffilESftCno? 
>^U MS«8E**Stt«ICJ:r)**»af S 10 

C I"*. fl48B-S»aRiS»Cll« 

[0 0 l 0] #%WW*$«:Kiagig»4. Kfl^llgii^ 

sua. h?ttftW(/MftmmT-fr2>ztf)W£L<,\ 20 

[0 0 1 1 ] *-3BW»*«#»iS7'f >«. 

[0 0 12] *5EW«)*«l*«ifi7'f >H. '>& 

T co if X & (ft & T -5 © £ . m 12 a * * if \Z * ) U X - -f 
[0013] 

[frffl ] £lTt*»"H0>flUH t*i;SlWr 
\Z. Sft/j:**ffiftai*^t?ft#&»»:milC**ttH- 

tfT*«tfii&fc:«fc0 igSBSft^rStttf 
X&£M<5}t;tfX£ffl^-5;:£. &tf7k&f£tt.a£StJrv 

10014] isjt^ic. a»sffisa-*»iifs&^ej6* 
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C£ #T £-6. «-f«:i£T:*5«tt** 

w fM t # a a! pa © r « . a & © t z 5 m *» t « & n 

^3li7 7>T-;i'9-XWt)|l 1 0«*#^fc«>. 
® U & rf 5 14 ® U 13 « S SI Htt T £ ft A » o £ # . * 

[0 0 15] ^vIC. *3EW«*i*«IBro-Wi:UTa«: 

t. BIC^T, 1 0 1 AZ&cttfflV$)<0. 10 2111 

XJV. 10 3liS#. 1 0 4filslfe5 1 vy^ (ffi(*:^]# 
HPW) , 1 0 5\m% • W?fiO> 10 6. 1 0 7 tt*-*l 

^n* tt««r^oa*S: a# »»ffi&of Kaa k 
j6coy x;i/. 1 0 9 tefgfc^-?. 1. ion Jn&^-g; 

1 1 1 *«itfc**«tt«*^sif**a. 1 1 2 
a. * Sffiftffl&ft t?mftco «^ * *]»r -a -fv h 

WS^Cjg&tl-S, 1 1 3t4Ns fXtH; JlZOm-fS 
S. 1 1 4f4^^/fXffi@. 115. 11 614^-tl-t'n 
N.^Xffilt. H:^XSH®T$)0, ?X7U-a>hD 

[0 0 16] St#ffliLTf4. rttflca^oXffi^ffitt 

t ire t **. a# * Hte^ v v * test 0 # aa# «■ s 
a*fflBK-r«g5*rt4. st^icHi^ Gtiaa^ ©siigicw 

[0 0 17] *#}Stta*563iS-lt*^ai 0 i LX 
14. «i|At4iCS ; cO(*)S-fficO-asS.-5)l>a^BS5:. 
v V JlrfcKttmtttt t /<t ail^TiSB? L t> ©4 ffl H 
ciA^T^S. cco.k^JSKWrtfc^fittA'xiTfcm^ 
Xcog^* , x^oSi-r-i(cJ;0. /gS^xtco;k#*'X 
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b V\ MWAmZ 3 0 0-4 5 0 tAWS L < . 300 
~4 0 OKff&QVfS. U>. 3 0 0t*iSTH 

0i«BW»jS 5 tlT 1/ >& 1/ >J8 n iZ ©iS ffifr b ^Sffitl 

[0018] *5£IJR!343HX. **iSttffi»trtlCJfll» 
b ft-SftMK £LTfi, N i J»1«iL<, 08|A 
tfN i SSaflW*l,lr». N i »&&©$ TfeN 10 

i -Mom N i -W*&&#fF£LV>. iOft* 

fil.k©fift bT. 1 /imfilT 

lcm$ffiI§S*lfcXf->UX8!#^b;ns. -©^ 
&, Xf > U-XSflCDSifiiKtt. 'Fi^tljSS^ 1 0 p p b 

&fb£fttz WU5fflU>. $ b(CTi>j|&l8?|g»#& 
BSft8>£±l«ft£ bT^£fc0iE6;tfX4 I '\«**|j$© 20 

[0 0 19] *«WIC*^T**ftttS«:fl3iS-tt4* 
glOB. ^iWffit/g^COfe©©^. MAttiRlIt 

(f>%M^Tb&^Z.t\3.-g?£T'*>£i<, z.<n&otm 

fiZJktf*%ii7sty(0^mmt. 1 0 p p b«Ta<*F4 
b<. lppbHWOfftl/K ?g&#x^ 
©7k£#X©?I£tt«0. l%£ll/j^L<, 10% 

X. N,#X. A r^x«*tfffiSCfflt»e*i<B. aic. 
[0 0 2 0 ] *5fiW©**iSttB«atf 

T*. iflAtfKt^-MtCfflUbtlS. 68ii!iL^«fc^»C, 

[0021] *«rstta^^cj^«:£{ftis-r^^efj, 

Sft^ffiifiXStfaiiMTl:: fflu L£ / X;i^ '>fc < t 
ScfrL/. £ *|8|A» b « HMtT * C £ K «fc 0 a&tt&iB 
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[0 0 2 2] -><)3>Ox/\$:m^fzimTM<» 

■mzmwtzw. mnmm. #x. tsftaaKonx 

t> ffi a& *S5Tfr A If l >„ jftft xatttl!tifcft#lT'£> 5 
'J 3 > -7 x A Srlslfe; £ -B\ 1*1 A If * V > & JtaiSM* 

(:*V> : 2~ 1 0 ppm) >ig&G*U>X^7-ylfc* 
*K + il8Eft** + «H«* («A«#aitT?0. 0 3 : 

1 :2) -*e«*y>*^*Rft7>t=.9A + iI«fl: 
** + ««* (WAtffcfttfcTO. 0 5:1:5) -»« 
$6tK U >X~>7 yfc**tt+iBtt#-»a** 'J >X->E1 
£ttJft {«A«N S tfXt'Wl-h #X8££ : 10-100 
%) <blr>-3fcxaTfrfe*l*. &jfc&xa«fK 
«**ffittaS:^llOL.fc^**X$Sfe#5 i V >A*-|*JIC 
SgAbTI^S. 

[0 0 2 3] ft*. iSt^iaBBJ&WWlrx'Jn>'7xA 

h(caiftSUT^ae«fcBg&y:«tf*XS4>lc*.fiit1-a 

K 7 ft* *K iCck-Si «S«fl;lR|iJS* 61? 5 0>#S£ L 
t». Sfc. r^'3©?5t^6}?'3?V>/\'-ti^RBStlT 

->-;p*nTir»* ^©WfiiUo **i£ftasini^* 

X $ 4$ AT # -5 ?S B1 S tlfe Wi*»tSl*JTl- ^T© 
X g 6 }? 5 » . 7 y ft * ^ ft I Z J: o T R Hi $ 1 1 it -> 1 J 

KBixe^icTK^ffiitaicfc >«7xAigE*% 
[0024] st. *#istta<o»flttt**JStta«!^ 

H^'\©&^©St^©^AgR(c-7X7D-a >hn-7 
- €r » W« BST # * t» © *« ± 0 ff * b V >. Bffi t WWr 

4 C t \Z£ 0 . **ffitta«)^HZj:«^K^3B&fc'WO 

[0 0 2 5] ^tC^^T2 0 I ej»^«ia«T?fcO. 0*1 
A(i^-^T>T-*>7'2 0 2&r/ffl^lt^>7'2 0 31; 

i?t. w^«Li«effl2 o i ^©s^sia io'" - to 

" : TorrCSoCi!)^. 2 0 5««^»mii 

»-cww#2 o 4« A-bT*?sjaa»2 o i ta«$n 

5 3 1 6 LTTcfTfcO . ^©I^ii 2 0 6 tt^ifiiflfg 

b. *oT»i6fl:ffl«s*iTc riOia«tart$n. n 
a. 

[0 0 2 6] 2 0 7BS«:T^0. W Atfx U n >>? x 
AT'$»a„ feb^Av'J a>^x/\JC^'i-f. fl!l©#^ 
»«Rt (^A(ift^1»^f*«tS) . iS1t<i«IS. 
^^^R/JifTifeoT^.t^. 2 0 813. Sffc2 0 7 £ 
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[0027] 20 9i2Stt2 0 7 .tfctt* LTV»-5:f5 
€r*UT*5 0. 2 1 0tt#Xifc#iULa2 1 lri>6iB# 
2 0 7 ifC^tffttbtl/ipilAliN.^XiOoitn^^L 
2 I 1 fiSH*±KI&iS3ti;fcN : ;tfX©ifc#tfi 

lot, *'xw^i?8 2 1 2t\m^nxmo, 

ft OTP #2 1 3 KcfcoTiSSilftN: #X£ 1 0 7 ± 
CS#WC*r»© 1 bOT»4. :CT2 1 4I«E« 10 
XflkftigT. WAtfiSffiNj^^^TftS. S?EN;#> 
^2 1 4teiHiE#Xtfcftjffi?8 2 1 5£ifiLT&frfSitjffl?& 
2 1 6«J:ffXE//XMfifll2 1 7 £fcl*3*iT<r>S. 
Z\r>fctMWk2 1 6tCtt«Atfii*l)P»i»«SfcB-?- 
2 1 8^iWAetlT430. N S #X£& 
8 O'CICftlSi-rSCt^T**. 2 1 7 teS5E#X© 

[0 0 2 8 ] 02 TWU X)iWffl# 2 1 9. 2 2 0 ©H 
*»JCt*anat:J:oT. «ff.S?2 2 1^6#\X{ftft>I 
¥8 2 1 2*,fctf#Xifc£UJl,P2 I 1 . fcffiLTMXMT 20 

ft *a e * a » *s#a it ± o«#« ft * x ©a tic * 

1 O0/»T?ft*!iH. iS5SB§ffl#2 19. 2 2 0*3 6 
«r*atB«rr**». £fca&E#zM9J82 1 7 £1 
«C*ftKtt« C t K «t 9t . IWfcA9ftE;*J*»i©3B& 

[0 0 2 9 ] Ni#X©##i8g«l 0~1 0 0 p pb 
KMHStlTH* *fflffla*2 0 1|*JC0*»« 

ff«'>ft< it) 1 0 p pm&TC&OilitfT^. C© 
mf©ffig*#fiHtl6* 1 x l 0 IS 5tx/cm ! T&-5., 30 
dtltt. ¥4ttT2iH^IB(CffiS-r«. 2 2 2HN^ 
**«J:tf:*5eO]*£i&lf&T*0. BBKfl^F 2 2 3t*LT 
A'^«iffitS2 0 1 ^«HR£ttT«0. S»±*»6«RL 
fc a' 5 12N : #x » iStu; t hU o <fc 5 K L T . BBBJ# 

2 2 4£frLT*ft©0IAI;fX*7A'-© < i:5ft&#X 
MiagRiCttUSns. Sfc. P£ul*82 2 2teB3Efl# 
2 2 5*JJ:tfttt»»iajft2 2 6*^LT«9I*#>^2 

0 3c«wa*iT*o, a^«aflotsi*q*®E (wa«i 

OOTor r) Cffi^ftAUjN^XtiitX-etUCtt) 
ft5J5**fll-r*3td»T#4. 40 

[0 0 3 0] 2 2 7H gft2 0 7 £#ig-t5fc«>©. 
0t|AtiXe7>7*T-i&.&. 2 2 8ttW?S«affl<t2 0 1 C 

3?©3g*f2 2 9^tSAb^Tt^Ctf3<J:0. Xcy> 

7*2 2 7©##%#2 o 7ff)mmiz&)-£»m-?zzt 

#T£-5. 3 6IC. Xe 7>72 2 7 ©ai^Sf&l'<B)T?> 
dtdcfcoTSfl^ 0 7£#&L. Ao-£©ia&: (W 
Atfl OOt) lrSort*tT-#S«. 
(0 0 3 1 J 2 3 012. =gft£jtt:£$Llgt§ 2 0 1 <t(fil© 
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Afc&it^T&S., &#tti££2 3 0ttBHg8#2 3 1 4 
#LT«ffifflJI«2 0 1 fctt«3*lH$. S#8Si*£2 
3 0©*»«Stt#ffi*!.«fll2 0 1 iPlfiH: lOppm 
&>~¥lz WW S tlT l> 4. Sffl + Icfc n T if 5 M 

t 7 7 > x J W 7 - » X -A T <& 3 d i: 4 * 56 W % « Si H. L 

[0 0 3 2 ] *58W»C*V»Ttt. JMNSBfcfttfLTH 

©8E8if©T -f r X 2 SIC it{«f & B!&©'h 3 ft 7 r > x 
^7-;PX^W*TfiftC^5^»LT^-5«^4S 
SLTI^S. dttfi. £*»iii±W*af*ttHW<. 

jl^fc' Lfc. C © 2 #~T-S# £©«fc -3 fcttJg-CT¥£ L-T 
lr»5^ttW«T«ft^* i i. 2»-fi«Ti^5«H j£ 
#*ffl^#J»*2 ^TJHJKTtD«^co*0: 61*. *.5tx 
SftL&^«»*«-a»C»4*^t>^*tl*tV»A«. 
[0 0 3 3 ] d©J:5/j:ttl6**a-r*&*i:tt. 
iSffiCtt*&Stl4*X«)*^»a^. lOOppbttT 

■a aw «. teft i' a a 4 » <k -r 4 ^tommtffix t 

© iflllc J&sfc 3 ttfc © £ ffl ^ tUi\fc 

[0 0 3 4 ] fti>. *56WT«. »ft:«ffiC^X--f 
©ErtSfcB&S-tta^RfcttWT^*. ft3a>bfcct-5 

E73M4a^*Bilc4AT^tTtf^H(a!¥iU. S#ft 
ifi^6^T*#-5C:t4*369]#tt£^tBL,^©T$. 
5, fisJAtf. @2ICfctt3#X (gtlAtiN: *'X) ©Ik 
tfKUP 2 1 U02 5 0 l/mi n ©iSfiT3l#«BH 
ICN; 3t/X4R»ce#ttSi;. S#SffiT©N: tfX© 5 ?*! 
StSlSrj3 Ora/s e c tft5. C1©N. ©S;aggC<t 
-3T. fift«iB«t'5*um*>e»ft 1 Otfm©««Tttf? 

^li^ii;. is»«t«i:fpijgii©#iacw'<;i'x-f©^ffl 

(CioT^X— f ©E7J^*D4i*A6n5. 
A«. C©8Sa«3 Om/s ecroai*t»»l«>Jf 
ffilc4CSE^M«^)0. 5kg/cm ! |Ei4?>: 
tifittfrr>tz. d©E^7^«. f^lAtf 5/imSyU 

X*;i,#£i7-A£. dWSia^'fSlWjlfjX^^^lS. 
*Wa#*«t»). 1 iim^±©rf5 4=S<$^ifil<tOM 
"f SfetfC&^x^^tftO ^X©^aii. 
r/5©fig|lcit:CTaai«t*tl««J;is^. 1 Om/s e 
ctHiWSK. 30m/secH.k/jU0!fSL 
/>^5i§jlDfi©^SI$£5a^#|fil±T6. ft ti. .K 

[0 0 3 5 ] ft£. (^AliO. 3 /img|S©H:«sW/h3 
ft zi S (C ff* ffilg|*lg8IC??ffif 3/ta6. N: ©isiS 
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«Cfc-3T£i;*E yjlWT'B ^ S fiS^ SB J: 0 K 

COflXStl^A* - &#JBftnT&S - <t#*5gfJ#co 
Atf«**) ttS#«ifiiJ:»JS/tm*»e>*l 0/im!:t 

ii. n*&Eft£n t«t-3TifBiBi*i 

feS<*HSB^ 6 it h mfitTWflHBfcfcHT fc^l/ X i" <0 
;£$Jc£5E;ft££%£T£-&<0T&3. CoOE^MlC 

»jX*;W=f*^Ae>4l. *{*SiBA>&ftMm^6»l 0 

3. (ON; CO ffi ft&tt K il& & CO ($JA ±id> L 1 0 m 
/secKi) fcffl^T^SfcACCO + lcSffi-tSSff 

<4A£*lfcK 

[0 0 3 6] W.h«J;5^fPfflirioT*^WICj:-pT 

&Lfc:#X (flAtfNstfX) *flH»TJW*-*Jlife 

[0 0 3 7 ] fittt. ^5lCg,K^^7 7>x^ r 7-;l/ 
X;OcO^TSi+bft&a{togffi(;:£^T. tt#L-T<^3 
=f5»i#t^5'?>ai!ltJ:^TS(*:aBi*6lfll:»»l 30 
LT^-S. 7 f 7'J'>iifjcox^J^ISiM(S(C t i;-3Tf*Sg 

&*. flAfcfXe5>7**?-CBS-r*ltfrf3»7*5'7> 
SM« ffi ttfcf SCitfTti. Stt £ Id £ Inlo T 

i;<tot»±tfi). W0MRM. *#t=f3 4©|BIlca 

[ 0 0 3 8 ] sfcy?^ >aBtt^s 0>?9RMtanT 40 

S. tt-3TC<Dfffflkl*HTt>a#<!:^5«)|«l;»< 7 

-tcDjaatttaocffijg^ atoftwtitia 6& 

^ * « .hT-SH li<f J l !S WT* 4 C £ tit iff g 

tDgiiOW^T***. LA> L, HI85(07 , n-t:XTtt ! £ 
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a ttaaanaT (WAtf2 o otwT) t- 

©Ma/>iSJBT£.-S. 3 Sic. 7a-feX£&£<ftia (4 
OOtii) TJ3d^3dt€:«lgTSt. fctA*« 
&COttiWsg# 6*lfc< 1 1>. 3 0 Ot&J:.09jto»tt& 
S&fflx&X-^Sli T^Iffitt * fc «> W : * L < & t ». £t x 
cofflfi^^ffi^si/rfscoin^cJiS ov.fr*>3 o ot: 
mj£L<, 8 0*07^2 0 0 < Ca<J:9#£U>. 
[0 0 3 9 ] ^-ST. 7ftttttN!tfXlCJ:*=f5a>Nt 
5felCOHTH&UT#fc^, K&tttfX. «A«iCh 
#Xfe L < HuttSA r 0><fc -jfc^tStLtfXlCigA^-tf 
# 7. & S ft K ifii Jt IC flf W t « L . I$# .1: CO& «*. « 

(OlxftlCtoTA 1 c ij^jgee^ti. cnwfg^T 

[0 0 4 0] ^-COffll, WAtf*««(OirsJ=»LTtt, 
WAfctO. WJ;5/j:S»Ett^XAtjgfflHi^-CfcO, #IA 
li'S i O: con'S left LTfi. Wx.«HF^X/j'#A6 
.Itlbli. -OTti8#at»^v K(£tt#X£iIft 
U #X*W9«AW*€:3ttf*C.»:fc:J:oT. ftfE^ 

fc£ ^CSS^M^rf3i^^wIffeT'*5. 
[0 0 4 1] *«Lfc#X**a»»l;:#AT3;: 

#ic*r**fcttBf*»-t« dt*»jh-rs. *'xcom^ 

T^S. SblC. ttAtfffl«ttro«fc5»tttM&fct6»€: 
4A5etlci^Tfc^*«t<»#SiHco^3$^T 

[0 04 2] «#«C«fl:Ns *«ieUft*«eW3iC 

flt>ft*ftffi*SE»*^A5t. *#±A»6^3«rJ:0 

= {CWLS»iX^^^«r4ATV^t#AGtlS. C1W 

0. W^fl-3fttt&JE*3tft«rlllA*C<!:t«t 
■3T^±t«#±*»6llltt-r*t^A6n4. J; 5 

t JE^W* ^X ffifC <t o T Jt-«IC &i£ S n-5 i ^A 6 tl 
[004 3] 

*fgtP1Hy.Tco$^«s|lc8 J c«an^Ci:fife 
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[0 0 4 4] (ft). *«Jtfll;:&V>T. **fl;tt«£3g<fe 
1 0 1 LXit, iHWZmMHW Ltd 1 ]®?)* 
f>kX (SUSS 1 6 ) ®W:(»l*imz} 0 wmgcON 

1 3T3 5 (mr/jn&Lfc. #X0W&®6, 7 1c 

fiftlfii£1Ij$fflfgL£XT>UX>ff (SUSS 1 (5) $ 
ffl^fc. tUfttfXCOrg&ltW;. N : 9 0%. Hi 1 10 

[0 0 4 5 ] St 1 , jjt^i^^ffl^t^^ffifCO^T 

LTii-g, 15fl0-3 0 0 0 r pmT^x/\*ll]te3 

'yxnmmRummizi) *v>mm®mfc 12-10 
ppm) . 2) yvitykmm+®mt*m+mm* 

(0. 0 3 : I : 2) . 3) *»{fc7 + 
ftrtsft + iSliE* (0. 05:1:5). 7-y<b/K*SE + 
j§^t** + ffli67K (0. 03:1:2)). mWifc* 20 

6. 7rt>£#*fttt»£attS#6*xA©5S«l;:i** 
tttt&rt<b. "7xA£ 1 5 0 0 r pmT0te3l*TK:<i 

[0 0 4 6] Ul±©«t3i;L.T«fe»Lfc>>iA*»jSS 

ommmz£QX7X-?eL{m®%mzWimi,. 1 o 

[0 0 4 7] (3dg0]2) S3C, yU3>OxA©l 

scos<**ffi^w.$*i. a.rjmmnmstitii/vziy 

OOUffitf* StEWC iO^S ttfc -> U 3 > 9 x A € g 

3 0 ltt. *%W<Oft»SST»0. 3 0 2. 3 0 3 

0 4(2. i/UaV^xASftfflfflflJfciJxASIRig-r* 40 

*a*#L.fe»a««Tft6. 3 o 5tt&©j$tai,;->'j 

□ >'?xA2rffiji-r-5fc«>©WSflT$.S <> 3 0 6. 3 
0 7. 3 0 8. 3 0 9. 3 1 0(1 WAtti/V? >?x 

A«rja«-T'5fc*roH7-rxy^>^jaiJi. -/^xti* 

[0 04 8] W£Ltz£y\Z. IBiSf C?xAfflBBIC=f 
•y^>^SfSlCiibtl-5)<i:. •> x A <t fS] (CPS 50 
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^7 Xi 6 ft£ $ n*j»C i o . 9 x a roiftflr 

lilS»i7 ? > yicfc^Tfi. Awifrli£± 
» i: J: 0 . 7 ^ 5 X -5 AiOS! mz X v ? V V S 

[0049] *^ifiW;j3^T«. zommzMikTz 

TctbtZ. H 7 X ty ^ > y»ffl«tl»i2|-r 4 ttC . ifcfli 
SB3 0 1T, 'JxAltjit^JBR^CAOIiaBO. 

h* 7 -Y X -y ^ > y £ ritSSSf -5 d t^T £ fc. 
[0 0 5 0] £fc> .«ffi(C^ = ^#«fUT^-5t. Yy 

-i x -y ?■ > yfflawett t » -h*< o^ias as cft#-r « 

5 1 >y Btflt C $ £ 0 . x ij 3 > 

[0 0 5 1 ] *HMflS]lc43^T(i. 3 0 2. 3 0 30)9 
xAfl-t-y h^JR^TSffi^. 3 0 5©&ffifflfSICv'J 

a > ^ x a & ttarr %> it omic mm. l ft 

V^Hii^BlittSiL. ->'j3>9xAWffi*7KS^ 
&1ffi9xA®iBjlcrfS *tt9Sit1t\i*Z.btfi*X 
Ti60, <#i|Ati04. 5iC*Tti(C. '>^<ifo-o« 
±«)*»W©8fe»«Befl!l«>ttBC»faLTt>«*3Jti: 

A,fc'^7X^-»SC0#i@t«:@igg|gi:'>&<ifc-35 
[0 0 5 2] (%Kff3) **SS«3J(CK^T. *5BWW 

s^'>/i < <t -a(c#-r<5 c t -r 

[0 0 5 3 ] ia6!C&V»T. 6 0 1 li, >'j3>9x/N 

s*S!fi»t&*»#«jfiSR«cii(iiR2ir-5S*»iaa 

(5. $i£3tl-5->'j3>'}xAT-&-&o 0i)x.(j6O3 
IS. g*fi-f^/l7f>y'SIfife'). 6 0 4tt. X 
yX-?&m%mX'$>Z>. 6 0 511 ffiSWfflJUitfflg! 

saawn -> u ^ >^x/\^i8ig-r-5^©^w Lfc f ?x 

^-yj'^W¥«^SS«iST'*^. 6 0 eiiWAtfXr- 
•yAT&9. 6 0 7tt-f ^->frti^S{aT-$)«). 6 0 
8li. 01 iZifibtzikftlkMT'&Z. Sfc. 6 0 9.6 
1 0. 6 1 1. 6 1 2»4H2(C*Lfc^5»3feS»Tft 
•5. 6 13IS. ->'Jn>9x/\*&ffll3Hf(C[giMT-5^ 
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ro^g£#tfcS$|flT*>$. 6 15.616.617 
it. miiv'Jii^xAfcJMJTS&cD h'7-f -x> 

$«#LfcSUS3 1 6Tn?#T*0. *<Z)|*lSitt. IS 
BWBU *OC r : OiKT7ttttfc4LS3nTj3Qtt 
ffl * X ft Ot3k# T d^ft Ir >*BC * -3 T k » 

a. $^fc*«iaflitffl^*iiiE^x«*»«artt. i 

0~1 OflpphTW. C4HC«fcO*ftjl3!l««)fttX 
S*h>*;KO*#»«tt. iS* 1 0 p pmfiTFlCttfc: 10 

[0 0 5 4] *$tt0yco:fc€r£&*«. MAtf -> U n > 
g^TltSTS d t iz* 0 . «A tfRjfifP**^ €>!6ffl 

7 -f >^ffi«t-r a c t icd; o n ^n. 

<r>kZt&9 l)->;l/-AroX^--X£#}i&T*£<bl, 
fc. Sfc. #&#S$j£X®«&*K:*5^T. 

v x * ro y- h fiSSl wlfcihft U V ? > 'J x 9 tt&Sa u 
gfc^co h 7>xx^!f#ft®{t©|»±^ir«!i^$>.5. 

<&s*#x ttrts r. tffitt < , m?iim®7 a =.=.<?> 

ACOh'v-f Xy?>if\ZtmTtt. 7)1 = X9ASE# 
iUfcStlfc^fc*. H«fte^S*'X(Cj:57^5x^ 
a a ifticoK«l^^7 > 1" ^ > M W t <£ -2> X A 7 
* ^S^CO X#. £ t < C £ # £ & 9. ffi**' 

X(Cj:S->>7 p ^a7Jl'5 ~ r >AWK7-rx-y5 1 >^X 

[0 0 5 5] ZWZ£Q> t$l®®RZf®&-C±CZ>3* 

*#« Jl 5 -f > «) ffOttRlC ffliB L T ft i ». 
[0 0 5 6] 

[56W«»*l M#«l«)*W;:.fc*itf. ASfSflMbL 
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S *— > g >. &tftt£g£BA> 6©0 xASffiKwfftt 

[0057] toe*. «sia-7-{Ccks^»«'>ic«t 
^xhyospiflgicts, fiw^wicto, 

* T© 3 = [$£co^ a€r»J»TS« L. d (0 K v -f ifctz 

W3'5i^£x^we^b. -f >7-r xb^'W^Tfff^fc 

[SBiW^WiSftfi] 

[g!l ] *BW©ft#«K©-«**-r«£HT»5. 

[H2] afi^sRiSBw-ffis^-rtt^HT**. 

[03 ] Hlg«« 2 ©*W#«ifi6BS*"r*AHT» 

a. 

[04] #&ftgilgHwft!l««s|£*T«l&HT&'&. 

[05 ] **»»ffl«iB»«co«**r**iai?»a. 
[06] %mwz<»*mwm&7'( >4*r«^HT» 

So 

[^COSftW] 

1 0 1 iSfeftft. 
i o 2 ii;x;K 

10 3 (S i ->xA) , 

1 0 4 ^x/\?t 7^. 

105 tt« • »mn. 

106, 107 **tstt«*^t;si#«r«i(&-r*^a: 



i. 0 8 




I 0 9 


me*-*. 


1 1 0 




1 1 1 




1 1 2 




1 1 3 




1 1 A 


SlS^ASf, 


1 1 5 




1 1 6 




2 0 1 




2 0 2 




2 0 3 




2 0 4 




2 0 5 




2 0 7 




2 0 8 




2 0 9 


=/^. 


2 1 0 




2 1 1 
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2 1 2 #*{ftJSffi¥8. 
2 1 3 #X{ft01SP#, 
2 1 4 SE^XWSSiK, 
2 1 5 ftrE#7.{tt&iISft. 
2 1 6 %®8im>> 
2 1 7 KEtfXMffa. 
2 1 8 lU^ffifll. 
2 1 9. 2 2 0 iSilffifflft, 

2 2 1 jSHESB. * 



*#IOT7 - 14 2 4 3 8 
18 

* 2 2 2 tt&ffig. 
22 3. 224, 225 PBEJtff. 

226 awmasis. 

2 2 7 Xe5>7\ 

2 2 8 TfeiSAn. 

2 2 9 &*f, 
2 3 0 

2 3 1 BBffl#. 




[H3 




(H4] 




SO] 


302 


303 




